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FROM1 r, foger S, Mitchell

SUBDJECTs A poesidle Tepartsent (or Mivision) of Oenetics at the Sehool of
Hedicine

I. Beelgroumnd:

In searching for outstanding ressarch talent, the Colorade Foundation for
fesearch in Tuberculoeis becaze interested in Dr, Joshma Lederberg, Professor
of Genstics, niversity of Wisconsin, The possibility of & Departament er
Mvision of Genetics mwmwmdwww ressarch and teaching
and sponsored and housed Yy the do Youndation for Hesearch in Tubercue
losis, has emerged from conversatlions and correspondence with r, lederberg,

1. The : ce of ¢s in & Yedical Schools

Puhlic discussion of gzenetic hasards of axposure to madiation has focused
rencwed attention on the genstic factor in medicine) the level of this desocus-
sion helps to enphasize not only the aps in our scientific imowledge bat
also in the affectivensss with vhich the imowledgs we have gained has penetrated
20 the profeszion and to the lay public aliks, Ths attitude of misunderstand-
ing or aystery that often attachs to genetic issuse nay be contrested with the
faeiliarity with bagic physiolozical and b ochemical sclence that is a workse
day tool of every wall trained elinician, Inevitahly, both genetic research
and medical practice must suffer from this lack of rapport, where 4t partains,

There are several signs of 8 now direction and emphasis on meddcal
genetics today, however, For example, several excellent texts have, for the
first time, appesred (Jtemy Harriss Yeel and hullj Sorsty) and s mmber of
medical schools (notably ¥ichigan, Oklahams, Minnesota, Utsh, SBowman<Gray)
are sponsoring research, teaching and cliniecs in this fleld, This reemphasis
nay be ascribed pertly the natural growvth and differentistion of the medi-
cal sciences, partly ¢ the popular interest in genetic hygisne, snd perhape
significantly to the incressing relative importance of "constitutionsl" e
eases as modical practice achisves effective control over contagicus afflice
tions,

The introduction of a medical genetics center does not necessitate a
separate departments this 1s & decision that will dapend on many local and
personal considerations, For the demands of clinical prectice, it appears
that highly speclalized training in reeearch methods is relatively unizmportant,
and the role of genetic etioclogy might be effectively integreted into 2ll
clinical teaching, Bubt the sase might "o sald of other basic sclences, [xperie
ments with integrated tesching are wnder ways thelr success may well depend
on the evailability of integreted teachers, and until they hsve been treined
themselves, differentiated departnents and courses usy bo an unaveld dable
m'p"m .

The effectivensss of the tesching of genwtics in a Hedical 3chool would
depend a great deal on effective collaboration with the clinical departments
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in the Joint study of speeific cases, wherewver feasible, This collaboration
should, ideally, extend beyond the classrommj the msdical genstics staff

should serve as a focus of consultation and provocation of interest in genetic
aspects of dlagnosis and therepy smong the working faoulty, a rols thst is
possibly more criticel than classroos teaching, To sccompiish this effectively,
the genetiocist should be, on the one band, well acquainted with the litere-
tumi.nthovarimi‘mmammul gmtica, and on the other, conversant
wnhthodnywrlaypmbluaothhmni&loonnm,andettmwin

At a university where rosearch in various sspects of genetics is soundly
developed, the clinical geneticist may be the only new staff appeintnent re-
quired to round out & genatics progrem, “lsowhere, & base may have to be
buildt up gradually if & high quality of research and greduate education is
to be anticipated, In such a ciroumstance, vhether o start with the "¢lini.
odgmmt‘wﬂnhdcmmmtgmhmwmu. A compromise
might be effecsted if an 4,7, or Ph,7, can be found vho can cambine both roles,
at lsast for the tine being,

111, DXOPOL Bourad 4 s pecond or third
A \ BT it ¥

Ae. Vvhat is heredity

1l Tvwins, Jature and nurturve,
2. Collection and interpretation of ‘anily data, Conssnguinidy
lﬂlhlis. Pedigrees, 3ingle factor imheritance, Jominance.

Sex linkage,
3. The chromosomes of man, Sex detemination,
B, Common hereditazy factors

b glsod groups, Transfusion, Nemorrhagic divease of newbom,
orensic,
6, The hemoglobing and heroditary anemias,

Ce fare mutants in zan,

7. Matation. ammm diseases with physiologioal genotics
as backgromd, Fhenylketomiric oligo-
phrenia § tyrosinosis,
8, diseases contimueds glycogen storags discase)
< hepatonegaly; agaumeglobulinenia; hemophilias,

galactonani
Hetabolic individuelity,
De Folygenic inherdtance
9¢ Gemwtic factors in infectious and comstitutional diseasep
10, Omnetic factors in mental disease,
Ee Oenetic hygliene,

1l, Adms and fallacles of eugenioss social and "industrisl®
modical probless from rsfation (and chemicals?),
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F, Ixperimental genstic studies on mxamls,

12, Zxzample--histooompatibility and acquired tolarsnce; the
antibody response,

3. Horobial venstics,

o Hutation studles, Irug resistance,
o fecombination mechaniems,
15. Viruses (as organisms and as genes),

Somg of these topics may already be adequately covered in other course
work, Evory sffort should be made to correlate this with other offerings,
It will be essential to sesk the cooperation of clinical specialists 1) for
appropriate cass demmetrations, and 2) to ensure a balanced account of such
toplos ae nental disease, eugenics and redlation hasards, If there are pro-
nounced differences of opanisn within the medical faoulty, it nay bs profit.
able to arrenge for joint presentations or Hscussions,

Student laboratory emercises would pose many problams, but might be
worked out 4in collaboration with other courses (clinical mtholm; physio-

logical chemigtry; microbiology).

It would be helpful to have some standardisation of preparation in gene-
tics. If many premedical students will slready bhave insluded a couree, it
would be wvise %0 urge nost of thea to do sog if not, more emphasis may be
necdsd on the blood groups,

The ocourse 1s not designed o indoctrimate specialists, but to inculcate
an appreciation for the rols of the genstic factor in the detemimmtion of
disesss and of nomal personsl individuality, With this beckground, the stu-
dmtmhbetﬁraqniwﬁtolumrmhismrzmommmn&m
yoars and his practice,

Text: Fosaibly *HarriseIntroduction to Musan Biocherical Gensties”

faference Bocks: Sorsty-Clinical Jeneticsj Reel and Shull-Puman Heredity;
Stem-tHuman Genetics,

IV, A o 5 of repoarch related in or in 0
et

A, FUMAY OEMETICS
le Hereditary factors in discase
Statistionl mothodology. Pedigree analysis, Population

analywis,
Twin studies,
Clinfiasl ganstics
Single factor syndromes (e.g., henophiliaj retincblastomas
xeroderma pignentation)
Complex detemination (8,g., epilepay; tiabotes)
Blochenical or developmental anzlysis of genetic defects
ekt S anenta) O FheisTTIVIC oligophrentas

anexia )
tatation mtes,



2+ Individuality

Blood groups

Transplantatisn speciiicity

sensory =wodalitli 8 (eegs phenvliniourea tasta)

Matabolic individy ilgi

intivody resps

Anthropomatr:t skin and halry featuraay 'race’
3. Uvtogenstics
e UCametis Hyglons a2 population panstics

Supenies.

Counsall

Javironmental mﬂicims

Detection of Lslervaygous carriers

P
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¥
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1. Hosablon and rsdistion ef feoots

2« Crioganetics

3¢ Jevelovmental aralvaie of gens aff-ous

Lie Bloowsdoal analysis of gena effects

S5e Experimenial swolution

b ?mnsplm&u&im—-huwmgawbﬁiw
and aoguired tolesrence

Te Susca Libility o infectious disonse

B¢ lantar Hescarcheshost varisvions snd penatics
af tlssue and Lusor cellas’,

Qo  HIUUOHOALTSMS

Hutations Hadlation efizciss Uhamical mbagsnesia, “echan!sms
of klliing celis,

vyolubionary pat emes in nateral pooulaciong (e8pe of rathopsna)e
tenetic factors in pathopanicitye

canetic recoubiamtion soaly sise

Habuiw and origin of viruses.

Pootnotas to TV¥s  ¥ids s readily reooymised in aseracteristic metsbolie
Hisoa 58 but mer be squally important in sersonal Aiff:rences, as . ozar
Willdamn tus e hasized, Individuslity may thus be raflected in oharace
teristic pattems of sxoretisn of var ous retaixlites and nas « large,
gnvbaialys mot an a:clugsivey genaiic ‘wale. T4 12 aleo reflocied in 1ife
forences in L erapsudic resmingsa, B.7., Lo leondacls, and ma - 9 a nsglected
fastar in L iosrnoratie res; nses O sLhwr Arupse Ex licit ponetls anie
lysia »f Lie latter slit:atlions swmaing o b0 carrtad cule

2par sxannla, in ttne polis wacelinntion program, it has bwes noted
thal sawe ehildren make 8 poor antibsd; re8r nseg It s nu. known shebher
this has a gonetic aalg, nor viel ar tuls io o gene al unres onsiveness
s p apenl ‘o wnresctivensss o L e polio virus. Pink (at Colors ) and
avrars b plven axoorimsntel avideace for penetlic varialllity in andle
body resuoses In wlces Tels ©iad Sould be one of L2 more Lrportant
arosg of develorment Dor nracticsl medicel unde staniings [he semmral
cugztion of Ind’vialized rosetiong o rnihopong 18 not far dstant.

3@@%@ aulesie on “sugenle® programs for ihe sterilization
of Liw so allied "unfit® is largel s resonaitde for Y hind-red ceveloyment of
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modical genstics, Such nogative comtrols are essentially futile for the
rediction in inoldence of rare recessive mutations in any event, and involve
mtters of public palioy that far overreach the authority of the madical pro-
fension por se, “any modern students (of, Heel and Shull) share the view that
much more scientific knowlsdge of huwwn genetics is needed bYefore one can ade
vocate any far roaching social controls of huwsan reproduction, The pregent role
of the human geneticist iz to infom hisz colleagues in medical prectioce and
through them the public, rathar than advocate drestic interference by society,
especially vhen the calculated social cffects are 80 suall, On the other hand,
the public is entitled to have accass to phyeicisrs Who can intellizently
advige their patients on genotic problems,

Medicine axy sossday be faced with formulating an attitude on another
izgsuve where gonntic control ey be more affactive, nmmely the sex ratie, This
has not been the subject of much work lately, but it is at least thooretically
pessible that technigues will ultimstely ba cevelop.. t6 enebls the sex of
offspring tv be voluntarily comtiolled, 'ost of us would hope that day to be
daferred indefinitely, but this illustretes the tresendous impact that human
gonetics is bound to have, ultimatsly, on medicine and on society.

bCounselling, Many schools have set up "Heredity Clinies” as part of
their progrem in medioal genetics, Theso are valuable centers for the cole
lection of data, and there can be no question of public interest in these
problams, Such 2 service in which the genetioc specialist desls directly with
the pationt is not advoeated., The ccunsellor inevitabhly must influence the
patient's reproduotive decisions, matters so involvad with his total psrson=
ality that such consultation should erdinarily bo made with his own physician,
a:bmﬁ should be in a position to comsult with physicians, and inevie

um'

S’Envimmmmm*utalﬁmhammmsmmmm
from industrial and professicoal operstions, as well ss froa stomic bdombs,
Almost all the enphasis so far has been spent on raiations (from bombe, fluo-
rosoopy or minera) extrestion), and, except that some hasard is imvolved,
little encrgh is known, Without miaimiring the tremendous impertence of radie
ation hasards from, for axample, fellout, it soexs there 1s a muoh brosder
problem of which radiation iz only ong parts "atil recently, raiisotions were
cnsidered the only artificial agency by which autations could be induged, It
is now realiwed that 2 wide variety of chesical respents can induce mutations,
‘adiations undouttedly have freer sccess to the gemn oells, but the mutagenicity
of such campounds as hydrogen peroxide, rormaldehyds, nitrogen mustard, ssasorins,
and caffeine raises the question whether genetic effects ehould be considered
as ons aspech of chronic toxicity of compounis which are part of the sveryosy
snvironment of modern man,

Sixperinentsl studles have now fimly sstablished the immumogenstic busis
of trunsplantation cunpatibility in msmpals, 1t is disheartening to ses how
often these factors are ignored in surgical reperts, Prenatal exposwre of
nice to heterclogous tissue antipens provoles & tolerence to the postmatal
transplantetion of sdadler tissuss, This is ar laportant load to the develops
mant of techniques for overcoming histocompatibility berriers which hinder
the petentially vast applications of orpan replacesent, These studies alse
promise to give answers t0 one of the mywterious questions of iLmmanology:
why does the organign fail to produce antibodies to its own antigane?

7Mormmd.lingmumrmmmmthaw
tics of apecific lines of alcw, which are indeed indispsnsable research tools,
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More recently, technical sdvances are leading to closer exsmination of the
genetics of the tissue cell itself, as in tho ascites tumor studies of Hauschka
and Klein, and the axtremely promising tissue culture findings of Puck,

Ve ¢ conslderations on poasible interrelations between the 'miverasity
of mdo 3ehcol of Hedleine, the Coloredo Toundation for Fesearch in Tubere
culosis and Dr, Joshus lederberg,

i. The Foundatiom: the Foundation charter directs the pursuit of welie
cal 1 » 18 enphsaols on tuboreulosis, Our chisf interest atill
remaing in tubsroulosis. Well established fivet class tuberculosis ressarchers
ere very liaited in number and appesar to be unevailable to us so far, The
Trustoes a8 2 consequence have agreed te o out of the fleld of tubsrculosis
research, 1f nocessary, in order to securc [irpt ¢lass research ab'lity; d.e.
the quality of research is conslidered mors important than the subject,

t The creaticn of 8 “wrertnent of Jdenetics in the lchool,
supporte rgeLy o oven entirely by the Founsation, would he & new Jeparture
on at least two counts:

8) +n increase mther than 8 Surther decrease in the mmber of
departients or divisions of the Sehool,
b} The now emphasis on the sabject of penetics,

3¢ D, lederbergs There is no quertion thet this whole matter has come
up now becauss oI ~Wf possible availabllity of a sclientist of Dr, lederderg's
caliber, (He is rvsponaible incidentslly, for the informetion contained in
sections II, III, IV and VI), He will not be available, if at all, for fro:
one t0 thres years, He would bring with him his wifc who is also an acoowp-
lished microbial geneticist,

His currioulum vitae follows: He was bom in Hontelalr, Hew Jersay in
1925, He received his B,5, degree {rom Columbie in 19LL and his P, ", fron
Yale in 1946, He case to the miversity of “isconsin as Assistant Professor
of Denetics in the Colloge of Agricultum in 1947, He hed risen to the rank
of full Professor by 1953, He received the Fli Lilly award in 1953 for oute
standing work by s sclentist undor 35 yoars of age,

He hes published over 50 papers on microblal genetlcs, & list of which
is svailable for those interested, Among hie outstanding contributions nre
the demcnstration of sex in bacteria and the clear demonstration that beo-
terial resigtance to chemotherepeutic gpents s due to mutation rather than
edaptation,

o lederberg would not want to come here without considereble sutonomy
in planning his research and teaching, hence the suggestion of a oew
ment, A division of s present department (e,.z., Medicine) might well meet
the neods of the situstion after further considereti-m and Mscusston,

Vi, Orowth of a “spartment (or Mvision) of Jenotiecs.

If this proposal is initiated with a staf?y of twe or three microbial
goneticists, workers (at least paurt time) in msanelian rwnetics and in clinical
genetics would scon be desirable, especislly the fomer, 3Jacause of the
interrelstod problens, same af tion with the Hleod R/dt nizht be a logle
cal develomment,




Presaented hare for the oonsideration of those Yedical School end Unde
vergity officials concermad is a proposal for the creation of a new progren
of teaching and research in Genetics at the Medical School, It revolves
particularly around one man, Dr, Joshus laderberg, whoee thinking is respon-
sidle for the plan presented, It is definitely exploretory st this point,
More detailed infomsation on the subject can be obtained from the writer if
desired, BSefore going further, the Foundation desires scme official reaction
fras the authoritios of the 3chool and Univeraity,

Roger 3, Hitehell, M.D,, Arector
Colorsdo Mundetion for ‘neserch
in Tuberculosis

cc: Dres, Tarley
Ledovberyg

Stearns
Waring



